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2 001-3019255 



#2000—139152 
-eLT. i©Li C o 0 g4 A 1 0 01 Mg 0 . 05 O 2 &lE}SM^fC£ LTMV^T•b- 
[0 0 9 1 ] 

<-y-y?)\s i 2> 

£ ^bit-e Li:Co:Al:Mg=l. 02:0. 92:0. 01:0. 

0 7 £&3 <te){CM^bfeii:J^^tt, 1*->>Ol/ 1 £ IPJ^ttC LT L i Co y2 A 

1 0.01 Ms 0.07°2 5: "^ Lfc '> 
[0 0 9 2] 

•eiT, ZKZ)L i C o 0 92 A 1 o # oi M s o.07°2^--^^^^® ^- £J v ^ I*" 

> :/> i £ m# tc l t rait m^mmmmmm z ttm i> t~ * 

[0 0 9 3] 

<-y->y;n 3> 

i: ^JVitX Li :Co:Al :Mg=l. 02:0. 89:0. 01:0. 

1 £olzm-£iLtz.Z.£.&>mZ. -V-yfJl 1 tm^LXL i C o 0g9 A 1 

0.01 Mg 0.1 O 2*^ Lfc ° 
[0 0 9 4] 

f it> r©Li co 0 89 a 1 001 Ms 0A o 2 ^iEmmmMt hxm^x-vy 

[0 0 9 5] 

<+J->y;i/ 1 4 > 

^ —tJhslL ?:> ^l/ifcTL i : Co : A 1 = 1. 02:0. 99:0. 1 
iotcM^-bfcr ^JW^li, 1 il[«f^^LTL i Co y9 A io.Ol 0 ^ 

£^cL£„ "~ — ~~ — - . 
[0 0 9 6] 

fbt, r®Li Co flt9g A 1 0>01 O 2 S:iEffi?S^H^ LXm^XVy^fr 1 



HJli#2 001-301925 



#2000—139152 

[0 0 9 7] 

t>*Mg<Z)J:b^i:Wi±T^2{C^-ro ^2T?fcJu 2 8 

© «M o ^ T <A fW^lil ^ & (C ^ L T V ^ o 
[0 0 9 8] 
[^2] 





Al 


Mg 


Kom&m. 

(mAh) 


(96) 


23-C100W* 


50°C100*tfJI< 




0.010 


0.001 


1690 


95.3 


95.1 


78.9 




0.010 


0.010 


1700 


95.0 


95.3 


81.8 




0.010 


0.030 


1720 


95.2 


95.4 


80.5 




0.010 


0.050 


1710 


95.1 


94.4 


77.2 




0.010 


0.070 


1700 


95.1 


90.1 


69.1 




0.010 


0.100 


1710 


94.9 


64.3 


63.3 




0.010 


0.000 


1700 


94.8 


93.0 


71.5 




0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0 0 9 9] 

«mLfe-^>^ , ;i/2^t^i^>^';i/9— y-yf/n im MMiSrSstfiRLtUT 
U Mg_©Jt*j5<o. o 5 & M ;i/ 1 2RU^yf;\y l 3 ©^^-icii, 

„ tot, Mg©»izil 0. OOl^z^O. 0 5©ililt5Ii:AW 
[0 10 0] 

[0101] 
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#2000—139152 

K-v-yffr i 5> 

h MitVU&Z. ^vnj/'JAi:^ ^MtL i : C o : C r : M g 
= 1. 0 2:0. 9 8 9:0. 0 0 1:0. 0 1 il^SioCi^L/feit^ 

it. V-yfJll tmmiZLTL i Co 0 _ g89 C r o.001 Ms 0.1°2 $: "^ L/fco 
[0 10 2] 

fit, d©L i Co 0Q8Q Cr 00Q1 Mg 01 O 2 ZiEMftmM£.lsTm^TV 
[0 10 3] 

<-v-y?ji i 6> 

bt. WHt#UJ*£* iiv^i/^Ai:^ ^JVtfcX* L i : Co : C r : Mg 
= 1 . 0 2:0. 9 8:0. 0 1:0. 0 1 £ J: O L fc £ £ J£**M£, 

■9->^;i/l £|ii|8SJCbTL-i Co 0 98 C r o.01 Mg 0.01°2 $: ^ L/feo 
[0 10 4] 

fit, I©LiCo og8 C r 0>01 Mg 0>01 O 2 &IE«?S4&Kfc LTJSV^iJ- 
[0 10 5] 

<^y^jv i 7> 

hil, M^n^t, ^7^*i/-?Ai:?:, ^EMtTL i : Co : C r : Mg 
= 1. 0 2:0. 9 6:0. 0 3:0. 0 1 H fcS J: "5 ICM^ b £ 3 £ JE**M*, 
•9->^;H fcHflitCLTL i Co 0i96 C r 0 . 03 M g 0.01°2 S: ^ L feo 
[0 10 6] 

•ebt, r(DLiCo 0i96 Cr 0i0 3Mg 0>01 O 2 ^iEI?§tStttfflV^t 

[0 10 7] 

<Vry Zf)\y 1 8> 



2 3 
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ht. mik?U2±£* ^vn^^Ai:^, "EJlitXL i : C o : C r : Mg 
= 1. 02:0. 94:0. 05:0. 0 1 £ & £ J: o iZW>& L £ Z. £ J^*M£, 
■V-y^Jl 1 iHH^iCLTL i Co 0 94 Cr 0 ()5 Mg 0i()1 O 2 ^|bf;„ 
[0108] 

fbt, 3(0 L i Co og4 C r 005 Mg 001 O 2 SriE^vS^Si: LTffl^T-tT 
[0109] 

<^-y^;i i9> 

b£, Ift^DAi:, ^bJfcT'L i : Co : Cr : Mg 

= 1. 0 2:0. 9 2:0. 0 7:0. 0 1 £ J; o L ZL £ J^*Mi, 

1 him^CUTL i Co y2 C r 0 .07 Mg 0.01°2 ?: ^ L;to 
[0110] 

^LT, r©Li Co y2 C r 0>07 Mg^ 01 O 2 £;E®?£#{t£ LTfflV^it 
[0111] 

<y-y?)i2 o> 

ht, tft^nAt, Mv^^i/^At^ ^l/Jfc-eL i : Co : C r : Mg 
= 1. 02:0. 89:0. 1:0. 01 J: o iZM^hfc-Z ££Xtt-\%, V 

yzfJV 1 HmmiZLXL i C o 0 8g C r 01 Mg 0 01 O 2 $:^b^c 
[0 112] 

f IT, I©Li Co 08 gC r Q1 Mg 001 O 2 *lEMffiV3W£ hXM^X^y 

•fin tmmzi,xviffim#7kmMmmm%:ftmLfc. 0 

[0 1 13] 

"d-y y ;i/i 5 — y;i7"2 o comm ^^v%t, (aril i; £ 

*J«IS&45, 2 3^,5:^5 01C &C&#3 1 0 OVJ V frm-gLmWm*. Cr 

MM goib^iifms 3 jc^-r 0 S3t'lt -9->y;i/7 > &t>*-9->:7;i, 

8 (2«MtCO^T<ftI¥«£ljl^&C^bT^£ 0 
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[0114] 





Cr 


Mg 


(mAh) 


(%) 


23°C100W* 


SCClOOt-Mt 




O.OOO 


0.010 


1710 


95.1 


92.5 


65.8 




0.001 


0.010 


1710 


95.1 


93.8 


75.5 




0.010 


0.010 


1720 


94.8 


95.1 


80.0 




0.030 


0.010 


1670 


94.6 


95.0 


81.1 




0.050 


0.010 


1680 


94.5 


94.2 


80.5 




0.070 


0.010 


1580 


88.1 


92.3 


70.2 




0.100 


0.010 


1440 


83.3 


90.9 


62.2 




0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0115] 

#o. o 5 zM%.z>y-y7)ii QRtf-y-y^jiz oom^izit. ®ffl<D3tmmm 

TO§<ffiTtS„ tot, C r CDSsfltJ* z tt, 0. OOl^z^O. 05© 
[0 116] 

• # jv v V AM IC o V \ t own 

1 ~i*->>Ol/2 6T»tt, Co©- §P£, C ajfc4BS:3E^. 
AUCa t^g^bfeU^^A-^^M^^b^^IEM^Si: 

[0 117] 

>Ol/2 1 > 

WKETWME T ;i/ ^ — ? A £ , £7"^ ^.HreLTTc o~: A" 

l:Ca = l. 02:0. 989:0. 0 1:0. 0 0 1 il^S J:-?{C^bfe 
ZHSAfra. -V-yfJl 1 ^ITOJCLTL i Co 0i98g A 1 001 C a 0001 O 2 &^- 



ffi$E# 2001-3019255 



, . #2 0 0 0— 1 3 9 1 5 2 

[0 118] 

^•LT, ifflLi Co 0i98g A io.Ol 0 a O.OOl 0 ^*^* 6 *^** 1 kTJ§V*T 

[0 119] 
<1t>^ , ;i/2 2> 

JVhU. *M7K-^Ai:. mm%JlisV2±£Z. ^MT'Li : Co : A 
1 :Ca = l. 02:0. 98:0. 01:0. 0 1 £ & £ J: 5 &C*i-& L £ r £ 
JSWi, 1 illel^lCLT L i C o Q g8 A 1 0<01 C a 0>01 O 2 S:^Lfc 

o 

[0 12 0] 

f bT. IfflL i Co 0 98 A 1 o.01 C a o.01°2 ?:iE ^^ , ^ i: k^MV^If 

[0121] 
<if 3> 

*M7Jl/^-fAi:, ^;i/J*T?Li :Co:A 

l:Ca = l. 02:0. 96:0. 01:0. 0 3 t. & £ J: O izmS b £ Zl £ 
1 ^IH^JCLT L i Co 0 96 A 1 0>01 C ap >03 O 2 &^Lfc 

o 

[0 12 2] 
[0123] 

<it>^;i/2 4> 

*|ft7il/U^i:, ^i^^^^Ai:^, ^MtT'Li : Co : A 
l:Ca = l. 02:0. 94:0. 01:0. 0 5 &o iZWi'n L tc Z. £. 

JgWMi, if>y;i/l fcfiffifclCLTL i Co 0i94 A io.Ol 0 a 0.05°2 $: 



ffifiEff 2001-3019255 



#2000—139152 



[0124] 

^UT, ZL(DL i Co 0i g 4 Al 0i01 Ca 0i05 O 2 5:iEi?S!|Ii: LTM^tf 
[0 12 5] 

<it>^;i/2 5> 

<H/h£, *Ift7iK-^At, fim-ftfrisVI*}! ^b^T'Li :Co:A 
l:Ca = l. 02:0. 92:0. 01:0. 0 7 & £ J: o L f=. d H 

&mt* v-y^jvi nmmicLTL i co Q Q2 ai 0 01 c a 0 07 o 2 ^m^r=: 

o 

[0 12 6] 

fit, r©L i co 092 a i 001 c a 0 07 o 2 ziEMmmw£LTm^xv 

[0 12 7] 

<-b->^;i/2 6> 

ftbH. TkMitTJlS. — V&H. mMiJ^t/^^H^:. ^Mbt'L i : Co : A 
l:Ca = l. 02:0. 89:0. 01:0. 1 IZM^LfcZ-HM 

VyfJll tmm^bXh i Co yg A 1 0 .01 C a 0 .l°2 S: ^ L/fe " 
[0 12 8] 

■£LT, 30Li Co fli8g A 1 001 CaL 0A O 2 ^sEm^mMt LXm^X^y 

rffr\ t:mmzLx\Hnmi¥7kmMmmmitftmLt=. B 

[0 12 9] 

B.ZfMg(Dtkm£.ti$-i*:xm4 (c^-To S4tlt -t>->^';i/8^^if>^ , ;i/ 

[0 13 0] 
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[*4] 





Al 


Ca 


(oAh) 


(%) 


ZS'CIOOW* 


50°C100iWfr 




0.010 


0.000 


1700 


94.8 


93.0 


71.5 




0.010 


0.001 


1710 


95.1 


95.2 


78.5 




0.010 


0.010 


1680 


94.9 


95.1 


80.2 




0.010 


0.030 


1690 


94.8 


95.5 


81.1 




0.010 


0.050 


1670 


94.6 


94.4 


76.4 




0.010 


0.070 


1660 


94.5 


89.3 


67.8 




0.010 


0.100 


1660 


94.6 


82.1 


60.4 




0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0131] 

C o<Z)-8P£A 1 <Z>#7?fiS!L£:-y->^";i/ 1 4T*te, Co#fii0t>^Jl/8 
JCifc^T^SfiHl^rap^fiTLTbSofe. C oO-S&A 1 tC a 

SS#0. 0 5 $:I^5t>y;b2 5&tf-9->>Ol/2 6<Z)«^lCli, fcjaB©3feifc* 

a ©jfoflna z o. ooi^zgo. o 5 ©teat?- uv^fctf 

[0 13 2] 

^f(:^tf>^;i/27~f>^;i/29THt Cotf)-g|5£:, Al, Cr, V 
[0133] 

<if>^;i/2 7> 

7TTi7> i:, S€7^1^7rEr v y * £ £ "£ , *e ;i/JtT? Li :CoVv 

:Mg=l. 0 2:0. 9 8:0. 0 1:0. 0 1 «fc v Izm&LfeZ. 

mt. vyfjii iimm^LXL i co 0i98 v 0i01 Mg 0i01 o 2 s^bfc. 

[0134] 
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[0 13 5] 

<-y-y 8> 

;i/ h $Mtv>#>£, MM*??* i/V&t ^;b.fctT*L i : C o : Mn : 
Mg=l. 0 2:0. 9 8:0. 0 1:0. 0 1 ipCi^lferil^ 

-v-y-Jji i ^imsttcb-c l i co 0i g 8 Mn fli()1 Mg 0i()1 o 2 JMLfe. 

[0 13 6] 

•eit, ifflLiC o 0i g 8 Mn 0>01 Mg 001 O 2 5:iEi?SiIt LXM^XV 

[0 13 7] 

<ij->^;i/2 9> 

, M;$c£, m.M^?*yy&£. ^JlifcXL i:Co:Cr:Mg=l. 0 
2:0. 98:0. 01:0. 01 £ <fc ? {CM^ 1/ tc ^ ilJ^te, 
1 £|h[«I&CLTL i C o o g8 F e 0i01 Mg 0 _ 01 O 2 5:MbL 
[0 13 8] 

fit, :©LiCo 0i98 F e 00] Mg 001 O 2 ZlEMm®lM£. bT«V^T■9• 
[0139] 

tura§P> 2 3Vrx$5 o'ciz&vz i o oit-r ^jvmAm^m^, Al 

, Cr, V, Mn, F e X&M g COit^il^itXM 5 fCzi^o ^ 5 T*&, 

•9->^;i/2, •9->^';i/l 6S.t>*-9->^;i/8(^)«?t&{Co^T(DMM^t)^lC^L 
TV^ 0 — ■ — 

[0140] 
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[*5] 





y 


z 


wmmm 

(mAh) 


{%) 


23"C100*M> 


50"C100iM*l- 




V:0.010 


Mg: 0.010 


1680 


94.9 


95.0 


78.8 


tr>7Vi/28 


Mn:0.010 


Hg: 0.010 


1680 


94.9 


95.1 


78.6 




Pe:0.010 


Hg:0.010 


1690 


94.8 


94.8 


78.7 




Al:0.010 


KgiO.010 


1700 


95.0 


95.3 


81.8 




Cr:0.010 


Hg:0.010 


1720 


94.8 


95.1 


80.0 


V>^8 


0.000 


0.000 


1710 


95.0 


93.2 


72.1 



[0141] 

m5fr%m^fr&£?lZ, Co©— 3P&A1, Cr, V, MnXiiFeil, M 

$#tt&!$©a&$U±, AlXl±Cr5:M^fet>^;i/2, +T>>Ol/ 1 6 ^IC#{C 
[0 14 2] 

[0 14 3] 

<4Jry7jy3 0> 

HmmiCLTL i Co 0t98 Al 0i01 Mg 0i01 O 2 S:^lfc.' 
[0 14 4] 

fit, r©LiCo 0i98 MnAl 0.01 M g o.01°2 !feiEffi?S *' Hi: bT ^ v ' 
[0 14 5] 

<iJ->^;i/3 l > 
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|Bl$lfCLT L i C o 0 98 A 1 0>01 C a 0 01 O 2 Z'&$ l Vt=. o 
[0 14 6] 

fbt, I0Li Co og8 MnA io.Ol 0 a 0 .01°2 S:iE ^^' Hi: LXm V ' 
[0 14 7] 

2 3°C&1>*5 CCfCfctte 1 0 Oif>T ^^Mfir^sS:, IE« 

[0 14 8] 
[*6] 







(oAh) 


(%) 


23°C100W* 


50°C100Wfr 


1?->7>30 




1670 


94.8 


93.8 


74.3 






1700 


95.0 


95.3 


81.8 






1670 


94.5 


94.0 


74.1 






1680 


94.9 


95.1 


80.2 






1710 


95.0 


93.2 


72.1 



[0149] 

mGfre>m*>fr*i&$iz % iEmmmM<D^mmn> #fcM g , c a 

2, 1*->:7>2 2 £ifc$*LT, If-f *;i/4#ffi&#<0»*#+3HC^;ftTV^^. 
Hot, M^^^Mf*, #fCMg, CaCMtUlt 

[0 15 0] 

^UI^T'te, -®^LiCo x A y B 2 0 2 (j£cf», A&, Al, Cr, V, M n 
XitF e #*e>3Btf*l £ & 1 B ti, MgXttCaj^&ItfnS 

'>^<i:t)lI?:Sto x, y, ztt, ^tl^tlO. 9^x<l, 0. 0 

Ol^y^O. 05, 0. OOl^z^O. 0 5M«fe§„ ) T*mZtl 
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ft fC ft tl mffl & mm ■* Z> Z. £ tfi T*g Z> „ 
[HI] 

1 #*«#««?fi, 2 IE*, 3 4 -fe^l/-*, 5 « 
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1 
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mm) 

T, -KLiCo x A y B z 0 2 (5£tf», Al±, Al, Cr, V, MnXltFefr 
lS&^t. x, y, ztt, ^-ft-eiXO. 9 ^ x< 1 , 0. OOlgy^ 

o. 05, o. ooi^z^o. O5®iffl0ii(tfes o ) "e*an5'Jf"?A 

®i 
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ffi m a 



»J8!IS# (0 0 0 0 0 2 1 8 5) 

1. 3£E5U!B 1 9 9 0^ 8^300 

ft m -*^suia;i[iE*a;a6TB 7#3 5# 
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